Novel DAX1 mutations in X-linked adrenal hypoplasia congenita and hypogonadotrophic hypogonadism.
Mutations of the DAX1 gene (Dosage-sensitive sex reversal-Adrenal hypoplasia congenita critical region on the X chromosome gene 1), which encodes a novel orphan nuclear receptor, have been identified in patients with X-linked adrenal hypoplasia congenita (AHC) and hypogonadotrophic hypogonadism (HHG). We have investigated two kindreds with AHC and HHG for DAX1 mutations. Two kindreds with five affected males, four carrier females and four unaffected males were investigated. The gonadotrophin deficiency in three of the boys was observed to be partial until mid-puberty. DAX1 mutations in the entire 1413 bp coding region were sought by DNA sequence analysis. Two DAX1 mutations, situated within exon 1, were detected. These consisted of an insertional mutation at codon 183 that led to a frameshift and a premature Stop at codon 184, and a missense mutation Leu278Pro that involved a highly conserved leucine residue within the proposed ligand binding domain. Co-segregation of these mutations with the disease in each family, and their absence from 107 alleles in 73 (39 males and 34 females) unrelated control individuals, was demonstrated by allele specific oligonucleotide hybridization (ASO) analysis for the insertional mutation, and by Ban I restriction endonuclease analysis for the missense mutation. Two novel DAX1 mutations have been detected in two families with adrenal hypoplasia and hypogonadotrophic hypogonadism. The finding of partial gonadotrophin deficiency in the affected males from these families is notable and an early recognition of such a possibility in a patient, which may be facilitated by DAX1 mutational analysis, may help to prevent the sequelae of delayed androgen replacement therapy.